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The consistency of self-reported contraceptive use over short periods of time is important
for understanding measurement reliability. We assess the consistency of and change in con-
traceptive use using longitudinal data from , urban female clients interviewed in DR
Congo, India, Kenya, Niger, Nigeria, and Burkina Faso. Clients were interviewed in-person
at a health facility and four to sixmonths later by phone.We compared reports of contracep-
tive use at baselinewith recall of baseline contraceptive use at follow-up. Agreement between
these measures ranged from . percent in DR Congo to . percent in India. Change in
both contraceptive method type (sterilization, long-acting, short-acting, nonuse) and use
status (user, nonuser, discontinuer, adopter, switcher) was assessed comparing baseline to
follow-up reports and retrospective versus current reports within the follow-up survey.More
change in use was observed with panel reporting than within the cross section. The percent
agreement between the two scenarios of change ranged from . percent in DR Congo to
. percent in India, with cross-site variation. Consistently reported change in use status
was highest for nonusers, followed by users, discontinuers, adopters, and switchers. Incon-
sistency in self-reported contraceptive use, even over four to six months, was nontrivial,
indicating that studying measurement reliability of contraceptive use remains important.
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
 Is Client Reporting on Contraceptive Use Always Accurate?
INTRODUCTION
Self-reports of sensitive or personal behaviors cannot be avoided when studying sexual ac-
tivity, contraceptive use or abortion practice, or illicit behaviors. Measures of these outcomes
are necessary for understanding their risk factors and determinants. In the family planning
field, reliance on national household surveys of women of childbearing age has provided a
wealth of insights for decades but requires measurement of reproductive behaviors that may
not be accurately reported.
In the early years of developing survey measurements of reproductive and contraceptive
behaviors, more effort was devoted to establishing reliability and validity than in recent years
(Bignami-Van Assche 2003). For example, Anderson and Cleland (1984) comparedmeasure-
ment of current contraceptive use between theWorld Fertility Surveys and the Contraceptive
Prevalence Surveys, noting that ambiguity with how “current” is interpreted, excluding un-
married women as respondents on contraceptive use, and harmonizing the denominator of
exposed women were some reasons behind disparate estimates. Pebley, Goldman, and Choe
(1986) compared data fromKorean surveys in the 1970s to assess consistency of reported con-
traceptive use to conclude that adequate interviewer training, having contraceptive method
awareness questions precede questions on use, and asking about use within defined inter-
vals all improved reporting reliability. An experimental contraceptive calendar introduced
in the 1986 Peru Demographic and Health Survey (DHS) enabled assessment of data quality
(Goldman, Moreno, and Westoff 1989) and was subsequently included in the core DHS fe-
male questionnaire. Two more recent studies of reporting reliability added further insights,
both comparing baseline responses about contraceptive use at a particular point in time with
retrospective reports using a calendar. The first is based on a panel ofMoroccanDHS respon-
dents followed up after three years (Strickler et al. 1997) and the second on a panel of rural
Bangladeshi women also reinterviewed after three years (Callahan and Becker 2012). Both
studies found substantial discordance in current use reports at the individual level, while ag-
gregated use measured at the population level was more similar. In recent years, there have
been fewer assessments of self-reports of contraceptive use, but with annual measurement
of contraceptive use in selected countries through the Performance Monitoring for Action
(PMA) surveys (Zimmerman et al. 2017), there is renewed opportunity to assess the reliabil-
ity of self-reported contraceptive use.
Measurement errors during the data collection process can affect the validity and reli-
ability of the key indicators and will be important in program monitoring of contraceptive
behavior and validation of routine health information data (Nock, Zeller, andCarmines 1982).
Response rates and reporting errors are affected by individual respondent and interviewer
characteristics and the content and nature of the questions themselves. Sensitive, personal
questions may be subjected to larger biases in response and as a result be less reliable (Knodel
and Piampiti 1977). Large surveys employ probability samples to reduce measurement errors
by design, while also addressing reliability, stability, and internal consistency concerns by
using standardized well-tested questionnaire wordings (Kimberlin and Winterstein 2008).
Another factor that may impact survey outcomes is the means of survey administration.
Direct face-to-face surveys may offer the benefits of accuracy of screening responses but
also can introduce interviewer effects and social desirability bias in responses to sensitive
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questions. Self-administered surveys offer respondent privacy and appear best suited for sen-
sitive questions (Hewett, Mensch, and Erulkar 2004). Surveys administered via a telephone,
although an economical approach to data collection for large samples, are much likely to be
shorter than those conducted face to face and may be affected by selection bias, low response
rates, and diminished ability for the interviewer to explain survey questions (Mahfoud et al.
2014) as well as network communications quality.
Reducingmeasurement error in self-reported behaviors is often achieved through the in-
strument development process. One approach to understanding survey response error is to
examine its sources of variation, those due to measurement, such as questionnaire structure,
and those due to nonmeasurement, such as respondent social desirability bias. Consistency
in respondent self-reporting of key behaviors reflects measurement reliability, whether from
the same individual at different times, indicative of stability, or the replicated use of the same
question set across participant samples, suggesting internal consistency for construct mea-
surement.
Consistency in self-reports of sexual behavior other than contraceptive use has been
investigated in surveys of populations at risk of HIV or sexually transmitted infections
(Bignami-Van Assche 2003; Hamilton and Morris 2010; Hewett, Mensch, and Erulkar 2004)
and of adolescents (Goldberg et al. 2014; Alexander et al. 1993; Eggleston, Leitch, and Jack-
son 2000; Lauritsen and Swicegood 1997; Sieving et al. 2005). These latter studies found
strong consistency in reporting of age at first intercourse. Hamilton and Morris (2010) com-
pared reported number of sexual partners across a range of large sample US Surveys, find-
ing relatively small differences in the means but differentials by gender and race. Hewett,
Mensch, and Erulkar (2004) randomized Kenyan adolescent female respondents by mode of
survey administration (face-to-face interview and audio computer-assisted self-interview or
ACASI) and observed the latter generated higher prevalence of high-risk sex and coerced sex.
Bignami-van Assche (2003) assessed consistency in responses to survey questions by partici-
pants in a Malawi longitudinal study; some of whom were inadvertently reinterviewed a sec-
ond time. Consistency was high across all questionnaire items, less so for males than females.
The number of points of measurement and duration between them can affect levels of consis-
tency. Lauritsen and Swicegood (1997) found 28–32 percent inconsistent reporting, including
inaccurate recall, by youth of age at first intercourse between the first survey and last report
up to seven years later. The type of measure can also influence the degree of consistency:
Rosenbaum et al. (2017) found semen exposure in self-administered vaginal swabs among
adolescent females who report recent sexual abstinence. Similar discordance with biomarker
measures have been found for self-reported drug use and urine sample assays (Harrison and
Hughes 1997).
Beyond the aforementioned studies, there are relatively few recent ones that exam-
ine the consistency in self-reported contraceptive use at the same point in time. One
that analyzed weekly diary reports of pregnancy intentions and contraceptive use at each
intercourse (Moreau et al. 2013) found that consistent use was higher when motivation
for pregnancy avoidance was high. A second study (Sieving et al. 2005) found that the
reliability of duration of contraceptive use among adolescent girls was high in reports
over a six-month period with variation by frequency of intercourse and recall of condom
use.
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Because self-reported contraceptive use is a central measure in family planning research,
it is important to continually assess the accuracy and consistency of self-reports. Survey-
based instruments, such as recall using calendars, enhance the importance of accurate mea-
surement. Expanded use of panel surveys to study change in contraceptive behaviors, such
as Karp et al. (2021), further reinforce the need to assess the quality of personal reports. Gaps
in knowledge remain, for example, in the degree of consistency over time, especially at short
intervals and where methods are used in combination serially or simultaneously. At the pop-
ulation level, trends in contraceptive use status can mask change at the individual level. As
fertility levels decline, the time spent being sexually active before, between and after births
may bemore or less protected by contraception and other family planningmeans to avoid un-
intended births. This heightens the significance of understanding the dynamics of contracep-
tive use over different intervals of time and obtaining answers to whether survey respondents,
who are interviewed multiple times, recall their past behaviors accurately and consistently.
This study addresses the following two research questions using longitudinal data from
six large samples of female clients in urban Democratic Republic of Congo (DR Congo), In-
dia, Kenya, Niger, Nigeria, and Burkina Faso, who consented to being reinterviewed by phone
after an in-person exit interview at the attended health facility:
(1) How consistently does a client report her contraceptive use status and method type
at baseline interview compared to her retrospective report of that use at follow up
four to six months later?
(2) Howmuch change in contraceptive use status andmethod type is observed based on
comparing female clients’ reports: (1) across surveys (baseline and follow-up), and
(2) within the follow-up survey only (cross section)? Related to this, how similar or
consistent are the two distributions?
METHODS
Data
Data for this research come from panel surveys of female clients between the ages of 18–49
who attended an urban health facility. The surveys were conducted by in-country research in-
stitutions collaborating with the Performance Monitoring and Accountability (PMA) Agile
project (www.pmadata.org/technical-areas/pma-agile). PMA Agile was a continuous data-
monitoring and evaluation system that collected quarterly estimates of family planning and
reproductive health care readiness measures from a probability sample of up to 200 public
and private health facilities in each survey site. Semiannual surveys were conducted with a
systematic sample of female and male clients—ten per facility—to assess their family plan-
ning consumption behaviors. Data were collected in urban sites using resident enumerators;
the surveys are conducted at low cost with rapid turnaround (Tsui et al. 2020). Countries
included in this analysis are the DR Congo, India, Kenya, Niger, Nigeria, and Burkina Faso.
PMA Agile has one city site in DR Congo and Niger, three city sites in India, three county
town sites in Kenya, three urban sites in Nigeria, and two city sites in Burkina Faso. For DR
Congo the site is located in Kinshasa and for Niger the site is Niamey. For India the sites
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are in Ferozabad/Shikohabad/Tundla (Uttar Pradesh), Indore (Madhya Pradesh), and Puri
(Odisha); for Kenya in Kericho, Uasin Gishu, and Migori towns; for Nigeria in Kano, Lagos,
and Ogun; and for Burkina Faso in Ouagadougou and Koudougou. More information about
the sampling approach, study design, response rates, and other features of PMA Agile can be
found in Tsui et al. (2020).
We use data from client exit interview (CEI) surveys and CEI follow-up surveys con-
ducted by phone approximately four to six months later. Exit interviews were conducted with
female clients systematically selected from a probability sample of public and private health
facilities in the sites. Upon completion of the exit interview, participants were consented for a
follow-up phone survey and asked to provide up to two telephone numbers where they could
be reached. A mobile airtime card or recharge with a value of about 1 USD was provided to
each respondent completing the baseline interview.
In five countries, the baseline CEI survey was conducted in 2018 (Niger took place in
2019). The total sample of female clients with completed baseline interviews was 13,316: 1,226
in DR Congo, 1,596 in India, 4,431 in Kenya, 936 in Niger, 3,615 in Nigeria, and 1,512 women
in Burkina Faso. Consent for follow-up by telephone was obtained from 11,978 clients (90
percent) of whom 11,150 (93 percent) had telephone access. Of these, 9,390 (84 percent) com-
pleted follow-up interviews: 751 of 876 in DR Congo (86 percent), 659 of 1,002 in India (66
percent), 3,941 of 4,274 in Kenya (92 percent), 515 of 667 in Niger (77 percent), 2,326 of 2,947
in Nigeria (79 percent), and 1,198 of 1,384 in Burkina Faso (87 percent). Overall, 71 per-
cent participants from the baseline sample were successfully reinterviewed through phone
follow-up. Usually, the same interviewer at baseline conducted the follow-up interview. Mo-
bile phone airtime of 1 USD, transmitted electronically, was again provided to the followed-up
clients.
All survey data used for analysis were deidentified. Ethical approval was not sought for
this analysis of secondary data.
Measures
In the baseline interview (T1), the client’s current contraceptive use status was determined
based on her responses to her reason for the visit. For a family planning client, her current
contraceptive method was the one she was either prescribed or dispensed. If she came for
nonfamily planning care, she was asked her current use status, “Are you or your partner cur-
rently taking any steps or using any method to avoid or prevent becoming pregnant?,” irre-
spective of where she received this service. If she answered in the affirmative, she was asked
about her (or her partner’s) current method, including traditional methods. This point of
measurement is defined as Time 1 current or T1c. At the follow-up interview (T2), the fe-
male client was asked to recall her contraceptive use and method at the time of the baseline
exit interview: “We interviewed you at [facility name] about 4 months ago. At that time were
you or your partner then using a method to avoid or to prevent becoming pregnant?” If she
answered yes, she was then asked about the method she was prescribed or was using (this
referent being Time 1 retrospective, or T1r). She was next asked about her current contracep-
tive use and method, repeating the same question wordings as in the baseline, for her T2 use
status.
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FIGURE  Diagram of urban female client’s contraceptive reporting at baseline (Tc) and
follow-up survey (Tr and T)
To assess change, we classify the female client’s use status as a (1) continuing user or (2)
continuing nonuser if she reports using or not using consistently at both T1 and T2. We clas-
sify her as a (3) discontinuer if she reports using at T1 and not using at T2, or as (4) an adopter,
if she reports not using at T1 but becomes a user at T2. Last, she is classified as (5) a method
switcher if she reports using a different method at T1 compared to T2.
It can be challenging for women to recall their contraceptive status from four to six
months ago accurately; retrospectively reported baseline contraceptive use may suffer from
recall bias. It is also possible that we are measuring actual behavior change (adoption, dis-
continuation, and switching) in both scenarios and not inconsistent reporting. We cannot
disentangle these two sources of variation, unfortunately and will instead focus on agree-
ment among pairwise reports from T1c, T1r, and T2. These comparison pathways are shown
in Figure 1, distinguishing the consistency of reporting the baseline method T1c–T1r with the
dashed line from the shaded change scenarios of T1c–T2 and T1r–T2. Consistency in change
reporting involves then agreement between the T1c–T2 and T1r–T2 scenarios of method type
and status.
To assess the compositional heterogeneity of the client samples, we examine selected
characteristics of the facility where the in-person exit interview took place and the reason
for her visit. The facility type is classified into broad categories of medical college or hospi-
tal, private health clinic, public health clinic, and pharmacy. The reason for her health visit
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TABLE  Percent distribution of selected characteristics of urban female clients in DR Congo,
India, Kenya, Niger, Nigeria, and Burkina Faso
DR Congo India Kenya Niger Nigeria Burkina Faso
Characteristics (n = ) (n = ) (n = ,) (n = ) (n = ,) (n = ,)
Visit reason
General health & other 314 (41.8) 342 (52.4) 2114 (53.7) 219 (42.5) 804 (34.6) 433 (36.1)
Maternal health 132 (17.6) 117 (17.9) 267 (6.8) 86 (16.7) 457 (19.7) 242 (20.2)
Child health 274 (36.5) 165 (25.3) 1325 (33.6) 127 (24.7) 928 (39.9) 384 (32.1)
Family planning 31 (4.1) 29 (4.4) 234 (5.9) 83 (16.1) 135 (5.8) 139 (11.6)
Facility type
Medical college hospital 429 (57.4) 165 (25.3) 283 (7.2) 28 (5.4) 496 (21.3) 140 (11.7)
Private health clinic 134 (17.9) 62 (9.5) 849 (21.5) 50 (9.7) 1131 (48.7) 657 (54.8)
Public health clinic 165 (25.3) 1851 (47.0) 279 (54.2) 395 (17.0) 264 (22.0)
Pharmacy 185 (24.7) 261 (40.0) 957 (24.3) 158 (30.7) 302 (13.0) 137 (11.4)
Age group
18–24 218 (29.0) 150 (23.0) 1232 (31.3) 145 (28.2) 448 (19.3) 394 (32.9)
25–34 326 (43.4) 329 (50.4) 1810 (45.9) 238 (46.2) 1188 (51.1) 564 (47.1)
35–49 207 (27.6) 174 (26.6) 898 (22.8) 132 (25.6) 688 (29.6) 240 (20.0)
Parity group
None-One 326 (43.4) 281 (43.0) 1501 (38.1) 166 (32.3) 891 (38.4) 586 (48.9)
Two 149 (19.8) 196 (30.0) 888 (22.5) 108 (21.0) 497 (21.4) 247 (20.6)
Three plus 276 (36.8) 176 (27.0) 1551 (39.4) 240 (46.7) 934 (40.2) 365 (30.5)
Schooling
None/Primary 157 (21.0) 151 (23.1) 1556 (39.5) 204 (40.1) 235 (10.2) 322 (26.9)
Post-Primary/secondary 395 (52.7) 369 (56.5) 1432 (36.3) 190 (37.3) 1110 (48.1) 503 (42.1)
College/university 197 (26.3) 133 (20.4) 952 (24.2) 115 (22.6) 964 (41.7) 371 (31.0)
Household wealth
Poorest 1–3 251 (33.7) 206 (31.5) 885 (22.5) 138 (28.0) 518 (22.8) 631 (53.3)
4 171 (23.0) 130 (19.9) 992 (25.2) 91 (18.5) 463 (20.4) 184 (15.5)
5 207 (27.8) 160 (24.5) 1416 (35.9) 167 (33.9) 650 (28.6) 234 (19.8)
Richest 6–10 115 (15.5) 157 (24.0) 647 (16.4) 96 (19.5) 638 (28.1) 135 (11.4)
Marital status
In union 490 (65.3) 601 (92.2) 2785 (70.7) 448 (87.0) 2023 (87.0) 952 (79.5)
Not in union 260 (34.7) 51 (7.8) 1154 (29.3) 67 (13.0) 301 (13.0) 246 (20.5)
NOTES: Each country site’s sample is of urban female clients interviewed at baseline and follow-up.
Public and private managing authority of facilities in DR Congo/Kinshasa could not be distinguished and the figures refer to clients interviewed
at both types of health clinics.
Percentages may not sum to 100.0 exactly due to rounding error.
is classified as for family planning, maternal health, child health, or general health/other ser-
vices. The client’s age is grouped into 18–24, 25–34, and 35–49 years. Her number of own
children is classified as 0–1, 2, and 3 or more. Client schooling is measured with ordinal cat-
egories taking the underlying distribution in each country into account. Across the sites, the
categories have been combined into three, representing (1) never attended or attended pri-
mary school, (2) attended secondary or vocational school, and (3) attended tertiary school or
higher. Household well-being is measured using client’s self-report, using a Cantril-like eco-
nomic ladder question (Cantril 1966) scaled 1–10 with 1 being the lowest step for the poorest
and 10 being the highest step for the richest. Economic ladder categories are (1) poorest (steps
1–3), (2) poorer (step 4), (3) richer (step 5), and (4) richest (steps 6–10). Marital status is clas-
sified as married or living with someone and not in-union, with the latter including clients
who are single/never married, divorced, or widowed.
Analyses
We first describe the composition of the client samples to assess the compositional hetero-
geneity across our six countries in Table 1. We then compare two outcome measures of the
female client’s self-reported contraceptive use at the baseline in-person interview (T1c) with
her retrospective report of that use (T1r) at the follow-up telephone interview to examine
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consistency. The first outcome (Table 2) is the specific method she reports (sterilization,
IUD, implant, injectable, pill, emergency contraception, condom, othermodern or traditional
method, and none), and the second outcome (Table 3) combines thosemethods into four cat-
egories (permanent/sterilization, long-acting, short-acting, and nonuse). These comparisons
are made separately for each of the six sites panels. By ordering and grouping contraceptive
methods by their effectiveness, we further test the sensitivity of reporting consistency.
We compute Cohen’s kappa statistic comparing the distribution between T1c and T1r to
assess response agreement. This coefficient accounts for the chance of agreement in a nominal
variable by computing the proportion of agreement after chance agreement is removed. The
difference in the proportion of units inwhichwomen’s reporting agreedminus the proportion
of units for which agreement is expected by chance, is divided by the proportion of units for
which agreement is not expected by chance (Cohen 1960). The strength of agreement of a
kappa statistic can be interpreted as almost perfect if the statistic falls between 0.81 and 1.00,
substantial between 0.61 and 0.80, moderate between 0.41 and 0.60, fair between 0.21 and
0.40, and slight between 0.00 and 0.20 (Landis and Koch 1977).
To assess the percent agreement in change over the four months, we next compare the
client’s baseline report of current use with her follow-up report of current use at time 2 (time
1c with time 2, or T1c-T2) using the four-method category (Table 4, left panel). We also com-
pare her retrospective recall of the baseline method reported at the follow-up interview with
themethod she reports currently using at the follow-up interview (time 1r with time 2, or T1r-
T2), again with the four-method-category (Table 4, right panel). This comparison by specific
methods is available in Online Appendix Tables T1 and T2.
We then assess consistency in reported change based on continuity or shift in the client’s
use status by comparing T1c-T2 against T1r-T2. We test the level of agreement between these
two distributions with Cohen’s kappa (Table 5). The last analysis examines the percent agree-
ment (and 95 percent confidence intervals) in use status comparing T1c-T2 against T1r-T2
(Table 6) across the six urban samples. These percentages are based on pairwise agreement
among subsamples of clients who report being in the same use status at both times (T1c-T2
and T1r-T2) or at least one of them (T1c-T2 or T1r-T2).
RESULTS
A total of 9,390 female clients between the ages of 18 and 49, who consented to follow-up, were
reached by phone and had complete information on contraceptive use consistency between
and within follow-up and baseline. The client analysis samples across the countries are: DR
Congo 755, India 653, Kenya 3,940, Niger 515, Nigeria 2,324, and Burkina Faso 1,198.
The percent distribution of urban contraceptive users by method at baseline varies
by country sample (see Figure 2). In India, the majority of women rely on sterilization,
42 percent for female sterilization and less than one percent for male sterilization, followed
by male condoms reported by 32 percent of users. In Kenya and Nigeria, most users rely on
injectables, 46 and 30 percent, respectively, while in Niger most clients use the pill (57 per-
cent). However, the second method most used is different for these countries. In Kenya 31
percent and in Niger 22 percent are implant users, in Nigeria 26 percent are male condom
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TABLE  Percent agreement between contraceptive method type reported at baseline (Tc) and
method type reported retrospectively at follow-up (Tr) by urban female clients in DR Congo,
India, Kenya, Niger, Nigeria, and Burkina Faso











DR Congo (n = 755)
Sterilization . 0.00 0.00 0.13 68.75 . [.]
Long-acting method 0.00 . 2.52 2.38
Short-acting method∗ 0.00 0.53 . 15.23
Nonuser 0.13 0.93 9.40 .
India (n = 653)
Sterilization . 0.00 0.46 3.98 84.98 . [.]
Long-acting method 0.00 . 0.00 0.46
Short-acting method∗ 0.00 0.00 . 4.75
Nonuser 1.23 0.31 3.83 .
Kenya (n = 3,940)
Sterilization . 0.13 0.15 0.15 71.70 . [.]
Long-acting method 0.08 . 3.86 3.71
Short-acting method∗ 0.03 3.48 . 7.94
Nonuser 0.10 2.87 5.81 .
Niger (n = 515)
Sterilization . 0.00 0.00 0.58 76.70 . [.]
Long-acting method 0.00 . 1.17 3.50
Short-acting method∗ 0.00 1.75 . 10.49
Nonuser 0.19 0.58 4.66 .
Nigeria (n = 2,324)
Sterilization . 0.00 0.00 0.04 73.97 . [.]
Long-acting method 0.00 . 0.65 2.28
Short-acting method∗ 0.00 0.69 . 12.35
Nonuser 0.04 2.07 7.92 .
Burkina Faso (n = 1,198)
Sterilization . 0.00 0.00 0.00 39.48 . [.]
Long-acting method 14.69 . 0.00 2.67
Short-acting method∗ 2.09 23.54 . 8.01
Nonuser 2.59 6.93 0.00 .
NOTE: Cell percentages sum to 100.0 within country panels. ∗ Short-acting methods include traditional methods. Total percent nonagreement
is sum of off-diagonal values. Bold values indicate a moderate or higher kappa statistic. Strength of agreement: almost perfect [0.81–1.00];
substantial [0.61–0.80]; moderate [0.41–0.60]; fair [0.21–0.40]; slight [0.00–0.20].
users. In Burkina Faso, clients reported using IUDs and injectables about equally 28–29 per-
cent. Contraceptive users in the DR Congo have a different method distribution than in the
other five countries, with the majority relying on male condoms (32 percent) and a smaller
fraction on IUDs (20 percent). The method choice distribution, which will also be affected
by facility supply, can play a role in continuity and consistency of reported use.
In Table 1 we present the composition of the six panel samples of female clients accord-
ing to selected client characteristics—reason for facility visit, type of facility, age group, parity
group, schooling, household wealth, and marital status. The percentages of urban clients to
present for family planning are relatively small, ranging from 4.1 percent in the DR Congo to
16.1 percent in Niger samples. Most clients present for general health or child health, followed
bymaternal health reasons. Most clients were interviewed at hospitals and public health clin-
ics in the DR Congo, Kenya, and Niger samples, while private health clinics were a major
source of client interviews in Nigeria and Burkina Faso samples. A high proportion of clients
were interviewed at pharmacies in the Indian cities. The age composition of clients was rel-
atively equal across sites with about half of females being 25–34 years of age. Clients had a
higher number of children (three or more) in Niger (46.7 percent), Nigeria (40.2 percent),
and Kenya (39.4 percent) with those attending in Burkina Faso, DR Congo, and India having
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TABLE  Percent agreement in pairwise reported contraceptive use status between Tc-T
(baseline to follow-up) and Tr-T (within follow-up) by user status among client subsamples in
DR Congo, India, Kenya, Niger, Nigeria, and Burkina Faso
Percent agreement and % confidence interval (CI)












DR Congo 0.429 409 0.716 144 0.273 110 0.188 210 0.331 148
[0.361–0.496] [0.673–0.760] [0.188–0.357] [0.123–0.252] [0.254–0.408]
India 0.741 308 0.893 24 0.560 75 0.583 247 0.380 100
[0.686–0.796] [0.858–0.928] [0.445–0.675] [0.371–0.796] [0.283–0.477]
Kenya 0.694 990 0.636 692 0.384 584 0.267 2184 0.320 663
[0.675–0.713] [0.606–0.666] [0.344–0.423] [0.234–0.300] [0.284–0.355]
Niger 0.718 235 0.757 33 0.467 107 0.212 202 0.217 60
[0.655–0.780] [0.702–0.813] [0.371 –0.563] [0.065–0.359] [0.109–0.324]
Nigeria 0.523 1422 0.804 133 0.141 320 0.098 685 0.278 414
[0.485–0.560] [0.783–0.824] [0.102–0.179] [0.047–0.149] [0.234–0.321]
Burkina Faso 0.689 498 0.735 105 0.468 248 0.295 437 0.455 202
[0.645–0.732] [0.696–0.774] [0.405–0.530] [0.207–0.384] [0.386–0.525]
NOTE: Clients subsampled if they reported user status consistently at both times (T1c-T2 = T1r-T2) or inconsistently at either time (T1c-T2 or
T1r-T2).
FIGURE  Method mix among urban contraceptive users at Tc, Tr, and T in DR Congo,
India, Kenya, Niger, Nigeria, and Burkina Faso
smaller numbers of 0–1 children, 48.9, 43.4, and 43.0 percent respectively. A higher pro-
portion of clients had primary or no schooling levels in Kenya (39.5 percent) and Niger
(40.1 percent), with those having postsecondary schooling highest in the Nigeria sample
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(41.7 percent). A majority of the samples was married or in-union, ranging from 92.2 per-
cent in India to 65.3 percent in DR Congo.
Table 2 presents the percent agreement between clients’ reports of the method they cur-
rently use (T1c), and they retrospectively recalled (T1r) by site. Each panel sums to 100.0 per-
cent with the percentage values on the diagonal indicating agreement, and the off-diagonal
elements disagreement. Nonuse tends to have the highest agreement, ranging from 54.22 per-
cent in the Nigeria sample to 47.93 percent (India), to 45.43 percent (DR Congo), to 38.23
percent (Burkina Faso), to 37.09 percent (Niger) to a low of 21.37 percent (Kenya). Low use of
sterilization is reflected in small percentage agreements, except in India (15.31 percent), and
a similar pattern is observed for IUDs. Consistent reporting on implant use is observed in
Kenya (14.31 percent), Burkina Faso (11.69 percent), and Niger (8.54 percent) samples, with
consistency in injectable reporting also high in the Kenya (23.10 percent) and Burkina Faso
(10.85 percent) samples. Oral pill use is reported consistently by client users in Niger (22.72
percent) and condom in India (11.03 percent). The total percent agreement, based on the sum
of the diagonal values, is not perfect, despite the short interval, ranging from 59.07 percent
in DR Congo to 84.37 percent in India.
These patterns are reinforced in comparing agreement by client reporting using the four
method type categories as seen in Table 3. Disagreement is observed, however, with the larger
percentages for DR Congo, Niger, and Nigeria clients reporting short-acting method use in
T1c but nonuse in T1r, that is, 15.23, 10.49, and 12.35 percent respectively. Likewise, high off-
diagonal values are seen for Burkina Faso clients reporting using long-acting methods in T1c
and sterilization in T1r (14.69 percent) as well as short-actingmethods in T1c and long-acting
methods in T1r (23.54 percent).
With the exception of the DR Congo, the kappa values in Table 2 have a moderate or
better strength of agreement and reveal varying levels of consistent reporting of the specific
baseline method, ranging from a high value of 0.753 in the India sample to a low of 0.337 for
DR Congo. Next highest are 0.633 and 0.631 for Burkina Faso and Niger, respectively, with
0.564 for Kenya and 0.471 for Nigeria. The kappa values in Table 3 for consistent reporting
by method type are very similar to those in Table 2 with the DR Congo value of 0.420 being
moderate this time.
Table 4 addresses the question of howmuch short-term change is observed in contracep-
tive method use, based on four categories, when judged by the baseline method as currently
(T1c) or retrospectively (T1r) reported. The left panel of columns comparesmethod type from
T1c to T2 and the right panel from T1r to T2. Examining the percent agreement values on the
diagonals for each country, we see greater agreement in the T1r-T2 reports than T1c-T2 ones.
This suggests that clients are more likely to report to the interviewer that they are still using
the same method at follow-up as recalled for baseline, than when compared to the method
they reported at baseline. Because nonuse values are smaller in the T1c-T2 comparison (left
panel), this implies clients are reportingmore current use at baseline than fourmonths later. A
source of the shift is from baseline reports of short-acting method use to subsequent nonuse;
for example, in the T1c-T2 comparison, we see percentages of 15.1 percent (DR Congo), 8.9
percent (India), 8.8 percent (Kenya), 15.3 percent (Niger), 10.3 percent (Nigeria), and 12.9
percent (Burkina Faso) for clients reporting discontinuation. The same percentages based on
the T1r-T2 comparison are lower, that is, 7.2, 6.1, 5.7, 8.7, 2.4, and 8.9 percent respectively.
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The extent of change in contraceptive behavior may not be large over four months, espe-
cially for clients reporting use of permanent or long-actingmethods. However, given research
showing significant discontinuation of short-acting methods (Ali, Cleland, & Shah, 2012) or
of increased contraceptive availability (Ahmed et al., 2019), we expect to observe contracep-
tive switching, adoption and discontinuation even after four months. We are interested in
assessing both the extent of T1c-T2 and T1r-T2 change as well as how similar or consistent
the reported change is. If the T1c-Tr comparison is highly consistent, we would expect T1c-T2
and T1r-T2 to also be consistent.
Table 5 examines change and consistency in reported use and nonuse, discontinuation,
adoption, or switching by comparing the T1c-T2 and T1r-T2 scenarios. First, we discuss their
marginal distributions as these reflect measured change, and then we examine their internal
agreement. We see that based on panel reports (T1c-T2) a smaller percentage of clients are
classified as continuing users, and a larger percentage as continuing nonusers, than when as-
sessed in the cross section (T1r-T2). For example, 15.1 percent of the client panel in DRCongo
reported themselves as users both in T1c and T2, whereas 24.6 percent reported accordingly
based on the T1r and T2 comparison. For nonusers, the percentage reporting to be nonusers
at both times is 41.6 percent based on T1c-T2 and 51.4 percent based on T1r-T2. This pattern
holds true for all country panels except India where the difference for users and nonusers is
small. The largest gap among continuing users is registered in Burkina Faso, 28.3 percentage
points, and inNiger among nonusers, 15.3 percentage points. A similar pattern is observed for
reporting of change in baseline method between T1c-T2 and T1r-T2 (Table 4). It appears that
although only separated by about four months, retrospective reporting of one’s contraceptive
use results in higher prevalence than when based on actual in-time, longitudinal reporting.
Longitudinal data measurement also appears to result in greater percentages reporting dis-
continuation, switching and adoption than within a cross-sectional round. In terms of cross-
site variation, greater change in discontinuation is seen in Burkina Faso and Nigeria samples,
while for switching, levels are higher in the DR Congo, Kenya, and Burkina samples.
Consistency in reported use status between T1c-T2 and T1r-T2 is observed with the per-
cent agreement findings in Table 5. For DR Congo, 38.8 percent of the client panel consis-
tently reported being a nonuser over time and 11.9 percent a user, with 4.0, 3.6, and 6.5 per-
cent reporting being a discontinuer, switcher, or adopter. These total 64.8 percent, with 35.2
percent inconsistently reporting their change over four months. For example, 6.9 percent of
DR Congo clients are classified as discontinuers based on T1c-T2 and as nonusers based on
T1r-T2. The total percent disagreement (off diagonal totals) ranges from the high of 35.2 per-
cent for DR Congo to a low of 15.5 percent (India) and between 23.7 percent for Niger and
29.8 percent for Kenya. Many of the off-diagonal values reflect client reports of shifts toward
nonuse (discontinuation), adoption and switching whereas they retrospectively report them-
selves as users or nonusers at baseline. The degree of consistency in change reported with the
two distributions is also revealed in the kappa values, all of which have a strength of agree-
ment of moderate or better. These follow a similar pattern to the kappa values seen in Table 3,
with the highest observed for the India sample (0.770), followed by Burkina Faso (0.669) and
Niger (0.619), and the lowest in the DR Congo (0.420).
In Table 6, we further our examination of how consistent the reported change is by
looking individually at the percent agreement for the five user statuses and across sites. The
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percent agreement is tabulated for clients classified in each of the five user statuses either in
the T1c-T2 or T1r-T2 distributions. This avoids biasing the percent agreement upward with
themany remaining clients who will consistently not be inmost of the pairwise comparisons.
The results affirm again that nonusers have the most consistent reporting, with the highest
percent agreement values, ranging from 0.893 in India to 0.636 in Kenya. After nonusers,
clients who are users show the next highest percent agreement, ranging from 0.741 in India
to 0.429 in DR Congo. Discontinuation also tends to be consistently reported either in the
T1c-T2 or T1r-T2 change measure in India, Niger and Burkina Faso but least in Nigeria. The
percent agreement for switching or adopting between the two change distributions is weak
to modest across all sites, except India.
DISCUSSION
Survey interviews are the principal mode of data collection for individual-level contraceptive
practice in low-income countries (Khan et al. (2007). The validity and reliability of women’s
reports of their status as users are critical to obtaining an accurate profile of their pregnancy
management behaviors, not only for program planning purposes but also for scientific mea-
surement and understanding.Our descriptive study documents that females interviewed four
to six months apart, first upon exit from a health facility visit and then by phone, provide two
different profiles of consistency in reported baseline method and subsequent change in use
status. When we examined reported change across T1c to T2 rounds and then by T1r to T2,
the former revealed more status changes for users than the latter comparison, except in In-
dia. For T1r-T2 transitions, being a continuing nonuser outsized most other categories, rais-
ing the question of whether use at baseline was more accurately reported under face-to-face
circumstances than four months later by telephone. We next compared the reporting consis-
tency of these two scenarios (T1c-T2 vs. T1r-T2). Only 0.6 percent of Nigerian female clients
consistently reported themselves as contraceptive users both in T1c-T2 and T1r-T2, with the
counterpart percentages being 11.9 percent for DR Congo, 25.1 percent for Burkina Faso, 28.0
percent for India, 28.2 percent for Niger, and 38.5 percent for Kenyan clients. Our measures
of consistent reporting were highest in India and lowest in DRCongo overall. This is partially
explained by the high use of sterilization among contraceptives users in India and the high
use of short-term contraceptive methods among contraceptive users in DR Congo.
Because we have observed nontrivial amounts of inconsistent reporting, this suggests
continuing attention to measurement reliability. Inconsistency may be the result of unwill-
ingness to disclose methods at the baseline interview, misreporting or other recall bias. Our
findings have the following implications for survey measurement of contraceptive behavior:
(1) reports of nonuse are likely to be reliable; (2) currently obtained reports of use are next
most likely to be reliable; (3) change in use is more robust in a panel study than when assessed
with retrospective reporting; and (4) the extent of change in starting, stopping, and switching
methods is dependent on any change being measured reliably. This third finding has impli-
cations in the reliability of the information collected in the contraceptive calendar, which is
widely used to measure contraceptive use dynamics in low-income countries.
Our study design offers a number of strengths, including its demonstration of the feasibil-
ity of interviewing urban female health clients about contraception by phone in low-income
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countries. A large share, 71 percent, of the female clients were successfully reinterviewed, after
being consented for follow-up, providing contact telephone numbers (either theirs or a family
member’s phone number), and then being reached and completing the interview by phone
four to six months after the baseline interview. Another study strength is its longitudinal de-
sign that enabled assessing contraceptive use change and in particular the rate of adoption
and discontinuation for some country sites. Across the six countries between 2.5 and 7.7 per-
cent consistently reported going from nonuse at baseline to adopting a contraceptive method
at follow-up, and between 1.9 and 9.7 percent consistently reported stopping use. In addition,
while studies have monitored fertility preferences in low-income countries at short intervals,
for example, Sennott and Yeatman (2012), to our knowledge there are no longitudinal studies
conducted in low-income countries assessing shifts in women’s contraceptive use with short
intervals of time between surveys.
The inconsistent reporting of one’s contraceptive status just fourmonths earlier raises the
question of which report to accept as the actual situation—the one at baseline or at follow-
up. Levels of change were observed to be higher between baseline and follow-up rounds than
within the follow-up round, suggesting that inaccurate recall of use four months earlier may
be a factor. We cannot eliminate the possibility that the mode of survey administration, face-
to-face or telephone, was a factor. It would also be important to establish if the baseline
method was intentionally or unintentionally misreported as we are unable to differentiate
change from misreporting.
Our study has its limitations, one being the limited generalizability of the baseline sam-
ples to all females seeking health care services. While systematic random sampling protocols
were in place, their full implementation could not be assessed because the number of clients
approached and recruited to participate was not uniformly recorded, limiting our ability to
record accurately client flows per facility. Thus, we were unable to calculate client selection
probabilities and weight the data accordingly. A second possible source of measurement bias
was that contraceptive use at baselinewas captured differently for family planning clients than
for clients visiting for other services. The family planning client’s reportedmethod prescribed
or dispensed was assigned as her current contraceptive method, while this was directly asked
to other clients. However, the percentage of clients seeking family planning services at base-
line was less than 16 percent in all countries. A third limitation is the low follow-up rates in
India (59 percent) and DR Congo (68 percent) due to phone access and the inability to reach
and reinterviewmanywomen by phone, which can potentially introduce selection bias to our
estimates. Female clients in India reported lowphone access, for example, phoneswere owned
by their husbands and landline phoneswere scarce, while clients inDRCongowere difficult to
recontact. Nonetheless, the other country samples had recontact rates of 73 percent or higher
and the ability to reinterview the same female clients adds to the validity of the results. Last,
our analysis does not attempt to assess whether the mode of survey interview affected re-
sponse reliability, as interviews were all face-to-face at baseline and by phone at follow-up.
This can affect the assessed consistency of self-reported contraceptive use. Respondents could
be more or less accurate about their use four months earlier or when followed up.
Our study’s focus has been on the accuracy of clients’ self-reported contraceptive use and
assessing consistency and change both between baseline and follow-up and within follow-up
rounds across six urban samples. By doubly comparing self-reported use under the two
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scenarios, our findings add to the research literature on reporting consistency of sexual and
reproductive behaviors. The literature has largely focused on the reliability of reported sexual
behaviors across panel rounds or waves, for example, Goldberg et al. (2014), Alexander et al.
(1993), Sieving et al. (2005), or between cross-sectional samples and calendar-based retro-
spective reports (Strickler et al. 1997; Callahan and Becker 2012) but not when retrospectively
recalled within a round. The study’s cross-national samples, while not generalizable to the
population of health-seeking females at large, are robust in size and exhibit patterns that
would be expected in these settings. For example, consistency in being a continuing nonuser
in India comports with the high proportion of client interviews taking place at pharmacies.
Given the predominant method in the country is female sterilization, women are unlikely
to be obtaining this method at such locations and their spouses are likely purchasing the
condoms. Similarly, low contraceptive prevalence in Niger, Nigeria, and DR Congo indicates
that most women are not using and thus there is a higher probability of continued nonuse
being consistently reported by female clients both at four months and within the follow-up
survey.
Potential misreporting raises concerns of validity and reliability of measured indicators
(Nock, Zeller, and Carmines 1982). The inconsistency in reporting that we observe, which
may well have acceptable reasons behind it, has implications for studying contraceptive use
dynamics specifically and sensitive behaviors generally. Panel data are invaluable for studying
the determinants of behavioral change. At the same time, continued evaluation of the validity
of measures and indicators that are of significant scientific and programmatic importance is
warranted.
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